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1. Implementation 

1 \ProvidesFlle{klu9.clo}[\f iledate ] 

1.1. Section size commands 

added command: \little. This is identical to \tiny here. Allowed type provided values: 5/6, 
6/7, 7/8, 8/9.5, 9/11, 10/12, 11/13, 12/14, 14/18, 17/22, 20/25. 

2 \renewcomiiiand\normalsize-[yo 

3 \asetf ontsize\normalsize\(Sixpt{ll}y, 

4 \abovedisplayskip 8.5\p(S \aplus3\pS \amiiius4\p® 

5 \abovedisplayshortsklp \za \aplus2\pa 

6 \belowdisplayshortsklp 4\p@ \aplus2\pa \Smiiius2\pa 

7 \belowdisplayskip \abovedlsplayskip 

8 \let\listi\@listl} 
9 \normalslze 

10 \newcoimnand\small{y, 

11 \asetf ontslze\small\(Svliipt{9.5}y, 

12 \abovedisplayskip 6\p® \Splus2\pS \®minus4\pa 

13 \abovedisplayshortskip \za \aplus\p8 

14 \belowdisplayshortskip 3\p(S \aplus\p8 \8minus2\pa 

15 \def \aiisti{\leftmargin\leftmargiiii 

16 \topsep 3\pS \aplus\pS XOmlnusXpS 

17 \parsep 2\pa \aplus\pa \®minus\p® 

18 \ltemsep \parsep}y, 

19 \belowdisplayskip \abovedlsplayskip 

20 } 

21 \newcomiiiand\f ootnotesize-Cy 

22 \asetf ontslze\f ootnotesize\aviipt{8}yo 

23 \abovedisplayskip 4\p® \aplus2\pa \aminus2\pa 

24 \abovedisplayshortsklp \za \aplus\pa 

25 \belowdisplayshortskip 2\pa \aplus\pa \aiiiiiiusl\pa 

26 \def \aiisti{\leftmargin\leftmargiiii 

27 \topsep 2\p® \aplus\p® \aminus\p® 

28 \parsep l\p® \aplus\p® \®mlnus\pa 

29 \ltemsep \parsep}y, 

30 \belowdisplayskip \abovedlsplayskip 
31} 

32 \newcoimnand\scriptsize{\asetf ontsize\scriptsize\avipt\aviipt} 

33 \newcoimnand\little{\®setf ontsize\little\avpt\avipt} 

34 \newcoimnand\tiny{\asetf ontsize\tiiiy\avpt\avipt} 

35 \newcoimnand\large{\asetf ontsize\large\axpt\axiipt> 

36 \newcoimnand\Large{\asetf ontsize\Large\axiipt{14}} 

37 \newcoimnand\LARGE{\asetfontsize\LARGE\axivpt{18}} 

38 \newcoimnand\huge{\asetf ontsize\huge\axviipt{22}} 

39 \newcoiimiand\Huge{\@setf ontsize\Huge\@xxpt{25}} 

1.2. Various values 

Note that \hoff set and \voff set are both compensated. This makes the calculations below 
easier. 

40 \setlength\hoff set{-lin} 

41 \setlength\voff set{-lin} 

42 \setlength\parlndent {14\p@} 

43 \setlength\headheight{12\pa} 



44 \setlength\headsep {12\p®} 

45 \setlength\topsklp {10\pS} 

46 \setlength\f ootskip {25\p(S} 

47 \setlength\marginparsep{10pt} 

48 \setlength\marginparpush{5\pa} 

49 \setlength\maxdepth {.5\topsklp} 

50 \setlength\amaxdepth\maxdepth 

51 \setlength\coluinnsep{10pt} 

52 \setlength\coluinnseprule{Opt} 

53 \setlength\fboxsep{3pt} 

54 \setlength\fboxrule{.4pt} 



1.3. Textheight and TEXTWIDTH 



These are the main reason for the existence of these files. For some stupid reason, ffl^^X calculates 
textwidth out of \paperwidth. We did want to support letter paper, but our \textwidth is fixed, 
with the margins being calculated. 

Presume \textwidth and \marginparwidth are set in the stylefile, or we're in trouble. The 2pc 
value is used to compensate for the 'dead' corners in most laserprinters. 

Calculations are done 'AtBeginDocument' to allow changes made in the preamble and later on 
in the stylefile. 

55 \newdiinen\id@boxheight 

56 \AtBeginDocument{'/, 

57 \setlength\atempdima{\paperwidth}y, 

58 \addtolength\atempdima{-\textwidth}y, 

59 \dlvlde\@tempdlma by 2 

60 \setlength\atempdimb\marginparwidth 

61 \addtolength\atempdimb\marginparsep 

62 \addtolength\atempdimb{2pc}'/, 

63 \ifdlm \®tempdima <\®tempdimb 

64 \asettopoint\atempdimb 

66 \GenerlcError{Pointslze}{Pointsize Error: Marginpars disabled}{}{You made 

66 your \strlng\textwidth\space (\the\textwidth) and 

67 \string\marginparwidth (\the\margiiiparwidth) too wide . \MessageBreak 

68 The allowed value for margin space: (\the\8tempdima) . Needed value: 

69 (\the\Stempdimb) .\MessageBreak 

70 This is not enough, 

71 so I will set \string\marginparwidth\space to Opt .\MessageBreak 

72 Let's hope that fixes it. 

73 }•/. 

74 \marginparwidth Xz® 

75 \marginparsep \z@ 

76 \fi 

77 \ifdim \(Stempdima <2pc 

78 \@tempdimb=\paperwidth 

79 \advance\atempdimb by -4pc 

80 \asettopoint\atempdimb 

81 \GenericError{Pointsize}{Pointsize Error: Invalid sizes given}{}{You 

82 made your \string\textwidth\space (\the\textwidth) 

83 wider than the available total \MessageBreak 

84 (Which is: \the\atempdimb) . Please press X and try again. 

85 }•/. 

86 \fi 

87 \oddsidemargin \atempdima 

88 \evensidemargin \atempdima 



These calculations are a lot easier, \textheight should have been set already. This does not 
check for the correct placement of the identification line!! 

89 \set lengths 9tempdima-[\paperheight} 

90 \addtolength\atempdima{-\f ootskip} 

91 \addtolength\atempdima{-\headheight} 

92 \addtolength\atempdima{-\headsep} 

93 \setlength\atempdimb{\3tempdima} 

94 \addtolength\atempdima{-\textheight} 

95 \dlvlde\(Stempdlma by 2 

96 \ifdlm XStempdlma <2pc 

97 \advance\atempdimb by -4pc 

98 \asettopoint\atempdimb 

99 \GenerlcError{Pointsize}{Pointsize Error: Invalid sizes given}{}{You 

100 made your \string\textheight\space (\the\textheight) 

101 more than the available total. \MessageBreak 

102 (Which is: \the\atempdimb) . Please press X and try again. 

103 }•/. 

104 \fl 

105 \setlength\topmargin{\9tempdima} 

106 \setlength\idaboxheight{\atempdima} 

107 \advance\idaboxheight by -2pc 

108 } 

109 \setlength\f ootnotesep{6\pa} 

110 \setlength{\skip\f ootins}{9\pa \9plus 4\p9 \9minus 2\p9} 



1.4. Lists 

List default values 

111 \setlength\partopsep{2\pa \aplus l\p9 \9minus l\p9} 

112 \setlength{\lef tmarglnl}{l . 9em} 

113 \setlength{\leftmarglnli}{2em} 

114 \setlength{\leftmarglnlii}{1.7em} 

115 \setlength{\leftmarglnlv}{l .4em} 

116 \setlength{\leftmarginv}{lem} 

117 \setlength{\leftmarginvi}{lem} 

118 \setlength{\labelsep}{.4em} 

119 \setlength{\labelwidth}{\leftmargini} 

120 \addtolength{\labelwldth}{-\labelsep} 

Note that lists below level 3 do nothing else then readjusting the \labelwidth. This results in 
very small labels for the inner lists. 

121 \def \aiistl{/'. 

122 \leftmargin \lef tmargini 

123 \topsep 8\p(S \(aplus2\pa \amlnus2\p9 

124 \partopsep 2\p9 \aplus l\pa \aminus l\pa 

125 \itemsep 4\pa \aplus 2\pa \aminus l\p9 

126 \parsep 4\pa \aplus 2\pa \9mlnus l\pa } 

127 \def \aiistii{*/. 

128 \leftmargin \lef tmargini i 

129 \labelwidth \lef tmargini i 

130 \advance\labelwidth by -\labelsep 

131 \topsep 4.5\p9 \aplus 2\p9 \9mlnus l\pa 

132 \parsep 2\p9 \9plus l\pa \amlnus l\pa 

133 \itemsep \parsep} 



134 \def \91istiil{7. 

135 \leftmargin \lef tmarginili 

136 \labelwidth \leftmarginili 

137 \advance\labelwidth by -\labelsep 

138 \topsep 2\p(a \(Splus l\pa XSminus IXpO 

139 \parsep XzO 

140 Xpartopsep l\p@ \(Splus OXpO XOminus l\p9 

141 \itemsep \topsep} 

142 \def\aiistiv{'/. 

143 \setlength{\leftmargin}{\leftmargiiiiv}'/, 

144 \setlength{\labelwidth}{\leftmargiiiiv}y, 

145 \addtolength{\labelwidth}{-\labelsep}} 

146 \def \aiistv{y. 

147 \setlength{\leftmargin}{\leftmargiiiv}'/o 

148 \setlength{\labelwidth}{\leftmargiiiv}'/o 

149 \addtolength{\labelwidth}{-\labelsep}} 

150 \def \aiistvi{'/. 

151 \setlength{\leftmargin}{\leftmargiiivi}'/, 

152 \setlength{\labelwldth}{\leftmargiiivi}y, 

153 \addtolength{\labelwidth}{-\labelsep}} 

154 \let\aiisti\@listl 

155 \aiisti 



1.5. Float separation parameters 

Separation on text pages. 

156 \setlength\f loatsep{10\pa \(Splus 2\pa \aminus 2\pa} 

157 \setlength\textf loatsep{18\p(S \aplus 2\pa Xaminus 4\pa} 

158 \setlength\intextsep{10\pa \aplus 2\pa \aminus 2\pa} 

159 \setlength\dblfloatsep{10\pa \aplus 2\pa \aminus 2\pa} 

160 \setlength\dbltextfloatsep{18\pa XSplus 2\pa XSminus 4\pa} 

Separation on float pages 

161 \setlength\afptop{0\pa XSplus If il} 

162 \setlength\afpsep{8\pa \@plus 2f il} 

163 \setlength\afpbot{0\pa \aplus If il} 

164 \setlength\adblfptop{0\pa \aplus If il} 

165 \setlength\adblfpsep{8\pa \aplus 2f il} 

166 \setlength\adblfpbot{0\pa XSplus If il} 
167 

168 \endinput 
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2 

1. Implementation 

1 \ProvidesFlle{klut9.clo}[\f iledate ] 

1.1. Section size commands 

added command: \little. This is identical to \tiny here. Allowed type provided values: 5/6, 
6/7, 7/8, 8/9, 9/10.5, 10/11.5, 11/13, 12/14, 14/18, 17/22, 20/25. 

2 \renewcomiiiand\normalsize-[yo 

3 \asetf ontsize\normalsize\(Sixpt{10.5}'/o 

4 \abovedisplayskip 8.5\p(S \aplus3\pS \amiiius4\p® 

5 \abovedisplayshortsklp \za \aplus2\pa 

6 \belowdisplayshortsklp 4\p@ \aplus2\pa \Smiiius2\pa 

7 \belowdisplayskip \abovedlsplayskip 

8 \let\listi\@listl} 
9 \normalslze 

10 \newcoimnand\small{y, 

11 \asetf ontslze\small\(avliipt{9}*/, 

12 \abovedisplayskip 6\p(a \(aplus2\pS \8minus4\pa 

13 \abovedisplayshortsklp \za \aplus\p8 

14 \belowdisplayshortskip 3\p(S \aplus\p8 \8minus2\pa 

15 \def \aiisti{\leftmargin\leftmargiiii 

16 \topsep 3\pS \aplus\pS XOmlnusXpS 

17 \parsep 2\pa \aplus\pa \®minus\p® 

18 \ltemsep \parsep}'/, 

19 \belowdisplayskip \abovedlsplayskip 

20 } 

21 \newcomiiiand\f ootnotesize-[yo 

22 \asetf ontslze\f ootnotesize\aviipt{8}yo 

23 \abovedisplayskip 4\p® \aplus2\pa \aminus2\pa 

24 \abovedisplayshortsklp \za \aplus\pa 

25 \belowdisplayshortskip 2\pa \aplus\pa \aiiiiiiusl\pa 

26 \def \aiisti{\leftmargin\leftmargiiii 

27 \topsep 2\p® \aplus\p® \aminus\p® 

28 \parsep l\p® \aplus\p® \®mlnus\pa 

29 \ltemsep \parsep}y, 

30 \belowdisplayskip \abovedlsplayskip 
31} 

32 \newcoimnand\scriptsize{\asetf ontsize\scriptsize\avipt\aviipt} 

33 \newcoimnand\little{\®setf ontsize\little\avpt\avipt} 

34 \newcoimnand\tiny{\asetf ontsize\tiiiy\avpt\avipt} 

35 \newcoimnand\large{\asetf ontsize\large\axpt{ll .5}} 

36 \newcoimnand\Large{\asetf ontsize\Large\axiipt{14}} 

37 \newcoimnand\LARGE{\asetfontsize\LARGE\axivpt{18}} 

38 \newcoimnand\huge{\asetf ontsize\huge\axviipt{22}} 

39 \newcoiimiand\Huge{\@setf ontsize\Huge\@xxpt{25}} 

1.2. Various values 

Note that \hoff set and \voff set are both compensated. This makes the calculations below 
easier. 

40 \setlength\hoff set{-lin} 

41 \setlength\voff set{-lin} 

42 \setlength\parlndent {14\p@} 

43 \setlength\headheight{12\pa} 



44 \setlength\headsep {12\p®} 

45 \setlength\topsklp {10\pS} 

46 \setlength\f ootskip {25\p(S} 

47 \setlength\marginparsep{10pt} 

48 \setlength\marginparpush{5\pa} 

49 \setlength\maxdepth {.5\topsklp} 

50 \setlength\amaxdepth\maxdepth 

51 \setlength\coluinnsep{10pt} 

52 \setlength\coluinnseprule{Opt} 

53 \setlength\fboxsep{3pt} 

54 \setlength\fboxrule{.4pt} 



1.3. Textheight and TEXTWIDTH 



These are the main reason for the existence of these files. For some stupid reason, ffl^^X calculates 
textwidth out of \paperwidth. We did want to support letter paper, but our \textwidth is fixed, 
with the margins being calculated. 

Presume \textwidth and \marginparwidth are set in the stylefile, or we're in trouble. The 2pc 
value is used to compensate for the 'dead' corners in most laserprinters. 

Calculations are done 'AtBeginDocument' to allow changes made in the preamble and later on 
in the stylefile. 

55 \newdiinen\id@boxheight 

56 \AtBeginDocument{'/, 

57 \setlength\atempdima{\paperwidth}y, 

58 \addtolength\atempdima{-\textwidth}y, 

59 \dlvlde\@tempdlma by 2 

60 \setlength\atempdimb\marginparwidth 

61 \addtolength\atempdimb\marginparsep 

62 \addtolength\atempdimb{2pc}'/, 

63 \ifdlm \®tempdima <\®tempdimb 

64 \asettopoint\atempdimb 

66 \GenerlcError{Pointslze}{Pointsize Error: Marginpars disabled}{}{You made 

66 your \strlng\textwidth\space (\the\textwidth) and 

67 \string\marginparwidth (\the\margiiiparwidth) too wide . \MessageBreak 

68 The allowed value for margin space: (\the\8tempdima) . Needed value: 

69 (\the\Stempdimb) .\MessageBreak 

70 This is not enough, 

71 so I will set \string\marginparwidth\space to Opt .\MessageBreak 

72 Let's hope that fixes it. 

73 }•/. 

74 \marginparwidth Xz® 

75 \marginparsep \z@ 

76 \fi 

77 \ifdim \(Stempdima <2pc 

78 \@tempdimb=\paperwidth 

79 \advance\atempdimb by -4pc 

80 \asettopoint\atempdimb 

81 \GenericError{Pointsize}{Pointsize Error: Invalid sizes given}{}{You 

82 made your \string\textwidth\space (\the\textwidth) 

83 wider than the available total \MessageBreak 

84 (Which is: \the\atempdimb) . Please press X and try again. 

85 }•/. 

86 \fi 

87 \oddsidemargin \atempdima 

88 \evensidemargin \atempdima 



These calculations are a lot easier, \textheight should have been set already. This does not 
check for the correct placement of the identification line!! 

89 \set lengths 9tempdima-[\paperheight} 

90 \addtolength\atempdima{-\f ootskip} 

91 \addtolength\atempdima{-\headheight} 

92 \addtolength\atempdima{-\headsep} 

93 \setlength\atempdimb{\3tempdima} 

94 \addtolength\atempdima{-\textheight} 

95 \dlvlde\(Stempdlma by 2 

96 \ifdlm XStempdlma <2pc 

97 \advance\atempdimb by -4pc 

98 \asettopoint\atempdimb 

99 \GenerlcError{Pointsize}{Pointsize Error: Invalid sizes given}{}{You 

100 made your \string\textheight\space (\the\textheight) 

101 more than the available total. \MessageBreak 

102 (Which is: \the\atempdimb) . Please press X and try again. 

103 }•/. 

104 \fl 

105 \setlength\topmargin{\9tempdima} 

106 \setlength\idaboxheight{\atempdima} 

107 \advance\idaboxheight by -2pc 

108 } 

109 \setlength\f ootnotesep{6\pa} 

110 \setlength{\skip\f ootins}{9\pa \9plus 4\p9 \9minus 2\p9} 



1.4. Lists 

List default values 

111 \setlength\partopsep{2\pa \aplus l\p9 \9minus l\p9} 

112 \setlength{\lef tmarglnl}{l . 9em} 

113 \setlength{\leftmarglnli}{2em} 

114 \setlength{\leftmarglnlii}{1.7em} 

115 \setlength{\leftmarglnlv}{l .4em} 

116 \setlength{\leftmarginv}{lem} 

117 \setlength{\leftmarginvi}{lem} 

118 \setlength{\labelsep}{.4em} 

119 \setlength{\labelwidth}{\leftmargini} 

120 \addtolength{\labelwldth}{-\labelsep} 

Note that lists below level 3 do nothing else then readjusting the \labelwidth. This results in 
very small labels for the inner lists. 

121 \def \aiistl{/'. 

122 \leftmargin \lef tmargini 

123 \topsep 8\p(S \(aplus2\pa \amlnus2\p9 

124 \partopsep 2\p9 \aplus l\pa \aminus l\pa 

125 \itemsep 4\pa \aplus 2\pa \aminus l\p9 

126 \parsep 4\pa \aplus 2\pa \9mlnus l\pa } 

127 \def \aiistii{*/. 

128 \leftmargin \lef tmargini i 

129 \labelwidth \lef tmargini i 

130 \advance\labelwidth by -\labelsep 

131 \topsep 4.5\p9 \aplus 2\p9 \9mlnus l\pa 

132 \parsep 2\p9 \9plus l\pa \amlnus l\pa 

133 \itemsep \parsep} 



134 \def \91istiil{7. 

135 \leftmargin \lef tmarginili 

136 \labelwidth \leftmarginili 

137 \advance\labelwidth by -\labelsep 

138 \topsep 2\p(a \(Splus l\pa XSminus IXpO 

139 \parsep XzO 

140 Xpartopsep l\p@ \(Splus OXpO XOminus l\p9 

141 \itemsep \topsep} 

142 \def\aiistiv{'/. 

143 \setlength{\leftmargin}{\leftmargiiiiv}'/, 

144 \setlength{\labelwidth}{\leftmargiiiiv}y, 

145 \addtolength{\labelwidth}{-\labelsep}} 

146 \def \aiistv{y. 

147 \setlength{\leftmargin}{\leftmargiiiv}'/o 

148 \setlength{\labelwidth}{\leftmargiiiv}'/o 

149 \addtolength{\labelwidth}{-\labelsep}} 

150 \def \aiistvi{'/. 

151 \setlength{\leftmargin}{\leftmargiiivi}'/, 

152 \setlength{\labelwldth}{\leftmargiiivi}y, 

153 \addtolength{\labelwidth}{-\labelsep}} 

154 \let\aiisti\@listl 

155 \aiisti 



1.5. Float separation parameters 

Separation on text pages. 

156 \setlength\f loatsep{10\pa \(Splus 2\pa \aminus 2\pa} 

157 \setlength\textf loatsep{18\p(S \aplus 2\pa Xaminus 4\pa} 

158 \setlength\intextsep{10\pa \aplus 2\pa \aminus 2\pa} 

159 \setlength\dblfloatsep{10\pa \aplus 2\pa \aminus 2\pa} 

160 \setlength\dbltextfloatsep{18\pa XSplus 2\pa XSminus 4\pa} 

Separation on float pages 

161 \setlength\afptop{0\pa XSplus If il} 

162 \setlength\afpsep{8\pa \@plus 2f il} 

163 \setlength\afpbot{0\pa \aplus If il} 

164 \setlength\adblfptop{0\pa \aplus If il} 

165 \setlength\adblfpsep{8\pa \aplus 2f il} 

166 \setlength\adblfpbot{0\pa XSplus If il} 
167 

168 \endinput 
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1. Implementation 

1 \ProvidesFile{klul0.clo}[\filedate ] 

1.1. Section size commands 

added command: \little. This between \scriptsize and \tiny. Allowed type provided 
values: 5/6, 6/7, 7/8, 8/9.5, 9/11, 10/12, 12/14, 14/18, 17/22, 20/25, 25/30. 

2 \renewconmiciiid\normalsize{yo 

3 \@setf ontsize\normalsize\@xpt\@xiipt 

4 \abovedisplayskip 10\p@ \@plus 2\p(§ \@minus5\p@ 

5 \abovedisplayshortskip \z@ \@plus 3\p(§ 

6 \belowdisplayshortskip 6\p@ \@plus 3\p@ \@minus3\p@ 

7 \belowdisplayskip \abovedisplayskip 

8 \let\@listi\@listl} 

9 \normalsize 

10 \newcominaiid\small{y, 

11 \®setfontsize\small\@ixpt{ll}-'/. 

12 \abovedisplayskip 8.5\p(3 \@plus3\p@ \(3minus4\p@ 

13 \abovedisplayshortskip \z@ \@plus2\p@ 

14 \belowdisplayshortskip 4\p@ \@plus2\p@ \@minus2\p(3 

15 \def \@listi{\leftmargin\leftmargini 

16 \topsep 4\p@ \@plus2\p@ \@minus2\p(§ 

17 \parsep 2\p@ \@plus\p@ \@minus\p@ 

18 \itemsep Xparsep}"/ 

19 \belowdisplayskip \abovedisplayskip 

20 } 

21 \newcominaiid\f ootnotesize{yo 

22 \@setf ontsize\f ootnotesize\@viiipt{9 . 5}- 7, 

23 \abovedisplayskip 6\p@ \(3plus2\p@ \@minus4\p@ 

24 \abovedisplayshortskip \z® \@plus\p@ 

25 \belowdisplayshortskip 3\p(3 \@plus\p@ \@minus2\p@ 

26 \def \(31isti{\leftmargin\leftmargini 

27 \topsep 3\p@ \@plus\p@ \@minus\p@ 

28 \parsep 2\p@ \@plus\p@ \@minus\p(§ 

29 \itemsep \parsep}7o 

30 \belowdisplayskip \abovedisplayskip 
31} 

32 \newcominaiid\scriptsize{\@setf ontsize\scriptsize\(^viipt\(3viiipt}■ 
33 \newcominaiid\little{\@setf ontsize\little\(^vipt\@viipt}■ 
34 \newcominaiid\tiny{\@setf ontsize\tiny\@vpt\@vipt}■ 
35 \newcominaiid\large{\@setf oiitsize\large\@xiipt-[14}-} 

36 \newcomin£md\Large{\@setf oiitsize\Large\@xivpt-[18}-} 

37 \newcommand\LARGE{\@setfoiitsize\LARGE\@xviipt{22}}- 

38 \newcominaiid\huge{\@setf ontsize\huge\@xxpt{25}-} 

39 \newcominand\Huge{\(§setf ontsize\Huge\(§xxvpt-[30}]- 



1.2. Various values 

Note that \hoff set and \vof f set arc both compensated. This makes the calculations 
below easier. 

40 \setlength\hoff set{-lin> 

41 \setlength\voff set{-lin}- 

42 \setlength\parindent {14\p@} 

43 \setlength\headheight-[12\p(§> 

44 \setlength\headsep {12\p@} 

45 \setlength\topskip {10\p@} 

46 \setlength\f ootskip {27.5\p@} 

47 \setlength\marginparsep{10pt} 

48 \setlength\marginparpush{5\p(§} 

49 \setlength\maxdepth {. 5\topskip}- 

50 \setlength\@maxdepth\maxdepth 

51 \setlength\coluinnsep{10pt} 

52 \setlength\coluinnseprule{Opt} 

53 \setlength\fboxsep{3pt} 

54 \setlength\fboxrule{ .4pt} 



1.3. Textheight and TEXTWIDTH 

These are the main reason for the existence of these files. For some stupid reason, IAT5t;X 
calculates textwidth out of \paperwidth. We did want to support letter paper, but our 
\textwidth is fixed, with the margins being calculated. 

Presume \textwidth and \marginparwidth are set in the stylcfile, or we're in trouble. 
The 2pc value is used to compensate for the 'dead' corners in most laserprinters. 

Calculations are done 'AtBeginDocumcnt' to allow changes made in the preamble and 
later on in the stylcfile. 

55 \newdimen\id@boxheight 

56 \AtBeginDoc-iiment{y. 

57 \setlength\(§tempdima{\paperwidth}yo 

58 \addtolength\@tempdima{-\textwidtli}yo 

59 \divide\@tempdima by 2 

60 \setlength\@tempdimb\marginparwidth 

61 \addtolength\@tempdimb\marginparsep 

62 \addtolength\@tempdimb{2pc}y. 

63 \ifdim \@tempdima <\@tempdimb 

64 \@settopoint\@tempdimb 

65 \GenericError{Pointsize}{Pointsize Error: Marginpars disabled}{}{You made 

66 your \string\textwidth\space (\the\textwidth) and 

67 \string\marginparwidth (\the\marginparwidth) too wide . \MessageBreak 

68 The allowed value for margin space: (\the\@tempdima) . Needed value: 

69 (\the\@tempdimb) . \MessageBreak 

70 This is not enough, 

71 so I will set \string\marginparwidth\space to Opt .\MessageBreak 

72 Let's hope that fixes it. 



73 }•/. 

74 \marginparwidth \z@ 

75 \marginparsep \z@ 

76 \fi 

77 \ifdim \@tempdima <2pc 

78 \@tempdimb=\paperwidth 

79 \advance\@tempdimb by -4pc 

80 \@settopoint\(§tempdimb 

81 \GenericError-CPointsize}{Pointsize Error: Invalid sizes given}-C}-[You 

82 made your \string\textwidth\space (\the\textwidth) 

83 wider than the available total \MessageBreak 

84 (Which is: \the\@tempdimb) . Please press X and try again. 

85 }"/. 

86 \fi 

87 \oddsidemargin \@tempdima 

88 \evensidemargin \@tempdima 

These calculations are a lot easier, \textheight should have been set already. This does 

not check for the correct placement of the identification line!! 

89 \setlength\@tempdima-[\paperheight} 

90 \addtolength\@tempdima-[-\f ootskip} 

91 \addtolength\@tempdima-[-\headheight} 

92 \addtolength\(3tempdima-[-\headsep}- 

93 \setlength\@tempdimb-[\@tempdima} 

94 \addtolength\@tempdima-[-\textheight} 

95 \divide\@tempdima by 2 

96 \ifdim \@tempdima <2pc 

97 \advance\(3tempdimb by -4pc 

98 \(§settopoint\@tempdimb 

99 \GenericError{Pointsize}{Pointsize Error: Invalid sizes given}{}{You 

100 made your \string\textheight\space (\the\textheight) 

101 more than the available total . \MessageBreak 

102 (Which is: \the\(§tempdimb) . Please press X and try again. 

103 }"/. 

104 \fi 

105 \setlength\topmargin{\(§tempdima} 

106 \setlength\id@boxheight-[\@tempdima} 

107 \advance\id@boxheight by -2pc 

108 y 

109 \setlength\f ootnotesep-[6 . 65\p@} 

110 \setlength-[\skip\footins}-{9\p@ \@plus 4\p@ \@minus 2\p@]- 



1.4. Lists 

List default values 

111 \setlength\partopsep-[2\p@ \@plus l\p@ \@minus l\p@} 

112 \setlength-[\leftmargini}-[2em}- 

113 \setlength-[\lef tmarginii}-{2 . 2em]- 



114 \setlength-[\leftmarginiii}-[l .87em]- 

115 \setlength-[\lef tmarginiv}-{l . 7em}- 

116 \setlength-[\leftmarginv}-[lem]- 

117 \setlength-[\leftmarginvi}-{lem} 

118 \setlength-[\labelsep}-{.4em}- 

119 \setlength-[\labelwidth}-{\leftmargini}- 

120 \addtolength-[\labelwidth}-{-\labelsep}- 

Note that lists below level 3 do nothing else then readjusting the \labelwidth. This 
results in very small labels for the inner lists. 

121 \def\@listl{*/. 

122 \leftmargin \leftmargini 

123 \topsep 9\p@ \@plus 3\p(§ XOminus 5\p@ 

124 \partopsep 3\p@ \@plus l\p@ \@minus 2\p@ 

125 \itemsep 4.5\p@ \@plus 2\p@ \@minus l\p@ 

126 \parsep 4.5\p@ \(§plus 2\p(§ \@minus l\p@ } 

127 \def \®listii-[y. 

128 \leftmargin \leftmarginii 

129 \labelwidth \leftmarginii 

130 \advaiice\labelwidth by -\labelsep 

131 \topsep 4.5\p@ \@plus 2\p(§ \(§minus l\p@ 

132 \parsep 2\p@ \@plus l\p@ \@minus l\p@ 

133 \itemsep \parsep} 

134 \def \@listiii{'/. 

135 \leftmargin \leftmarginiii 

136 \labelwidth \leftmarginiii 

137 \advaiice\labelwidth by -\labelsep 

138 \topsep 2\p@ \(3plus l\p@ \@minus l\p@ 

139 \parsep \z@ 

140 \partopsep l\p@ \@plus 0\p@ \@minus l\p@ 

141 \itemsep \topsep} 

142 XdefVOlistiv-Cy. 

143 \setlength-[\leftmargin}-{\lef tmarginiv}-'/, 

144 \setlength-[\labelwidth}{\lef tmarginiv}"/, 

145 \addtolength-[\labelwidth}-{-\labelsep}-> 

146 \def \(31istv{y. 

147 \setlength-[\leftmargin}-{\lef tmarginv}-/, 

148 \setlength-[\labelwidth3-{\leftmarginv}-y, 

149 \addtolength-[\labelwidth>{-\labelsep}} 

150 \def \®listvi-[y. 

151 \setlength-[\leftmargin}-{\lef tmarginvi}-y, 

152 \setlength-[\labelwidth}-{\leftmarginvi}-y, 

153 \addtolength-[\labelwidth}-{-\labelsep}-}- 

154 \let\®listi\@listl 

155 \@listi 



1.5. Float separation parameters 
Separation on text pages. 



156 \setlength\f loatsep-[12\p(§ \(§plus 2\p(§ \(§minus 2\p@} 

157 \setlength\textf loatsep{20\p(§ \@plus 2\p@ \@minus 4\p(§> 

158 \setlength\intextsep{12\p@ \(§plus 2\p@ \@minus 2\p@} 

159 \setlength\dblfloatsep{12\p@ \@plus 2\p® \@minus 2\p@}- 

160 \setlength\dbltextfloatsep{20\p@ \@plus 2\p(§ \(§minus 4\p(§} 

Separation on float pages 

161 \setlength\@fptop{0\p@ \Oplus If il} 

162 \setlength\@fpsep{8\p@ \(3plus 2f il} 

163 \setlength\@fpbot{0\p@ \@plus If il} 

164 \setlength\@dblfptop{0\p(§ \@plus If il} 

165 \setlength\@dblfpsep{8\p(§ \@plus 2f il} 

166 \setlength\@dblfpbot{0\p(§ \@plus If il} 
167 

168 \endinput 
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1. Implementation 

1 \ProvidesFile-[klutl0.clo}[\filedate ] 

1.1. Section size commands 

added command: \little. This between \scriptsize and \tiny. Allowed type provided 
values: 5/6, 6/7, 7/8, 8/9, 9/10.5, 10/11.5, 12/14, 14/18, 17/22, 20/25, 25/30. 

2 \renewconmiciiid\normalsize{7o 

3 \@setf ontsize\normalsize\@xpt{ll .5}-°/, 

4 \abovedisplayskip 10\p@ \@plus 2\p(§ \@minus5\p@ 

5 \abovedisplayshortskip \z@ \@plus 3\p(§ 

6 \belowdisplayshortskip 6\p@ \@plus 3\p@ \@minus3\p@ 

7 \belowdisplayskip \abovedisplayskip 

8 \let\@listi\@listl} 

9 \normalsize 

10 \newcominaiid\small{y, 

11 \@setf ontsize\small\@ixpt{10 . 5}-'/. 

12 \abovedisplayskip 8.5\p(3 \@plus3\p@ \(3minus4\p@ 

13 \abovedisplayshortskip \z@ \@plus2\p@ 

14 \belowdisplayshortskip 4\p@ \@plus2\p@ \@minus2\p(3 

15 \def \@listi{\leftmargin\leftmargini 

16 \topsep 4\p@ \@plus2\p@ \@minus2\p(§ 

17 \parsep 2\p@ \@plus\p@ \@minus\p@ 

18 \itemsep Xparsep}"/ 

19 \belowdisplayskip \abovedisplayskip 

20 } 

21 \newcominaiid\f ootnotesize{yo 

22 \@setf ontsize\f ootnotesize\@viiipt{9}-°/, 

23 \abovedisplayskip 6\p@ \(3plus2\p@ \@minus4\p@ 

24 \abovedisplayshortskip \z@ \@plus\p@ 

25 \belowdisplayshortskip 3\p(3 \@plus\p@ \@minus2\p@ 

26 \def \(31isti{\leftmargin\leftmargini 

27 \topsep 3\p@ \@plus\p@ \@minus\p@ 

28 \parsep 2\p(§ \@plus\p@ \@minus\p(§ 

29 \itemsep Xparsep}"/ 

30 \belowdisplayskip \abovedisplayskip 
31} 

32 \newcominaiid\scriptsize{\@setf ontsize\scriptsize\(^viipt\(3viiipt}■ 
33 \newcominaiid\little{\@setf ontsize\little\@vipt\(^viipt}■ 
34 \newcominaiid\tiny{\@setf ontsize\tiny\@vpt\@vipt}■ 
35 \newcominaiid\large{\@setf oiitsize\large\@xiipt-[14}-} 

36 \newcomin£md\Large{\@setf oiitsize\Large\@xivpt-[18}-} 

37 \newcommand\LARGE{\@setfoiitsize\LARGE\@xviipt{22}}- 

38 \newcominaiid\huge{\@setf ontsize\huge\@xxpt{25}-} 

39 \newcominand\Huge{\(§setf ontsize\Huge\(§xxvpt-[30}]- 
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1.2. Various values 

Note that \hoff set and \vof f set arc both compensated. This makes the calculations 
below easier. 

40 \setlength\hoff set{-lin> 

41 \setlength\voff set{-lin}- 

42 \setlength\parindent {14\p@} 

43 \setlength\headheight-[12\p(§> 

44 \setlength\headsep {12\p@} 

45 \setlength\topskip {10\p@} 

46 \setlength\f ootskip {27.5\p@} 

47 \setlength\marginparsep{10pt} 

48 \setlength\marginparpush{5\p(§} 

49 \setlength\maxdepth {. 5\topskip}- 

50 \setlength\@maxdepth\maxdepth 

51 \setlength\coluinnsep{10pt} 

52 \setlength\coluinnseprule{Opt} 

53 \setlength\fboxsep{3pt} 

54 \setlength\fboxrule{ .4pt} 

1.3. Textheight and TEXTWIDTH 

These are the main reason for the existence of these files. For some stupid reason, IAT5t;X 
calculates textwidth out of \paperwidth. We did want to support letter paper, but our 
\textwidth is fixed, with the margins being calculated. 

Presume \textwidth and \marginparwidth are set in the stylcfile, or we're in trouble. 
The 2pc value is used to compensate for the 'dead' corners in most laserprinters. 

Calculations are done 'AtBeginDocumcnt' to allow changes made in the preamble and 
later on in the stylcfile. 

55 \newdimen\id@boxheight 

56 \AtBeginDoc-iiment{y. 

57 \setlength\(§tempdima{\paperwidth}yo 

58 \addtolength\@tempdima{-\textwidtli}yo 

59 \divide\@tempdima by 2 

60 \setlength\@tempdimb\marginparwidth 

61 \addtolength\@tempdimb\marginparsep 

62 \addtolength\@tempdimb{2pc}y. 

63 \ifdim \@tempdima <\@tempdimb 

64 \@settopoint\@tempdimb 

65 \GenericError{Pointsize}{Pointsize Error: Marginpars disabled}{}{You made 

66 your \string\textwidth\space (\the\textwidth) and 

67 \string\marginparwidth (\the\marginparwidth) too wide . \MessageBreak 

68 The allowed value for margin space: (\the\@tempdima) . Needed value: 

69 (\the\@tempdimb) . \MessageBreak 

70 This is not enough, 

71 so I will set \string\marginparwidth\space to Opt .\MessageBreak 

72 Let's hope that fixes it. 
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73 }•/. 

74 \marginparwidth \z@ 

75 \marginparsep \z@ 

76 \fi 

77 \ifdim \@tempdima <2pc 

78 \@tempdimb=\paperwidth 

79 \advance\@tempdimb by -4pc 

80 \@settopoint\(§tempdimb 

81 \GenericError-CPointsize}{Pointsize Error: Invalid sizes given}-C}-[You 

82 made your \string\textwidth\space (\the\textwidth) 

83 wider than the available total \MessageBreak 

84 (Which is: \the\@tempdimb) . Please press X and try again. 

85 }"/. 

86 \fi 

87 \oddsidemargin \@tempdima 

88 \evensidemargin \@tempdima 

These calculations are a lot easier, \textheight should have been set already. This does 

not check for the correct placement of the identification line!! 

89 \setlength\@tempdima-[\paperheight} 

90 \addtolength\@tempdima-[-\f ootskip} 

91 \addtolength\@tempdima-[-\headheight} 

92 \addtolength\(3tempdima-[-\headsep}- 

93 \setlength\@tempdimb-[\@tempdima} 

94 \addtolength\@tempdima-[-\textheight} 

95 \divide\@tempdima by 2 

96 \ifdim \@tempdima <2pc 

97 \advance\(3tempdimb by -4pc 

98 \(§settopoint\@tempdimb 

99 \GenericError{Pointsize}{Pointsize Error: Invalid sizes given}{}{You 

100 made your \string\textheight\space (\the\textheight) 

101 more than the available total . \MessageBreak 

102 (Which is: \the\(§tempdimb) . Please press X and try again. 

103 }"/. 

104 \fi 

105 \setlength\topmargin{\(§tempdima} 

106 \setlength\id@boxheight-[\@tempdima} 

107 \advance\id@boxheight by -2pc 

108 y 

109 \setlength\f ootnotesep-[6 . 65\p@} 

110 \setlength-[\skip\footins}-{9\p@ \@plus 4\p@ \@minus 2\p@]- 



1.4. Lists 

List default values 

111 \setlength\partopsep-[2\p@ \@plus l\p@ \@minus l\p@} 

112 \setlength-[\leftmargini}-[2em}- 

113 \setlength-[\lef tmarginii}-{2 . 2em]- 
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114 \setlength-[\leftmarginiii}-[l .87em}- 

115 \setlength-[\lef tmarginiv}-{l . 7em}- 

116 \setlength-[\leftmarginv}-[lem]- 

117 \setlength-[\leftmarginvi}-{lem} 

118 \setlength-[\labelsep}-{.4em}- 

119 \setlength-[\labelwidth}-{\leftmargini}- 

120 \addtolength-[\labelwidth}-{-\labelsep}- 

Note that lists below level 3 do nothing else then readjusting the \labelwidth. This 
results in very small labels for the inner lists. 

121 \def\@listl{*/. 

122 \leftmargin \leftmargini 

123 \topsep 9\p@ \@plus 3\p(§ XOminus 5\p@ 

124 \partopsep 3\p@ \@plus l\p@ \@minus 2\p@ 

125 \itemsep 4.5\p@ \@plus 2\p@ \@minus l\p@ 

126 \parsep 4.5\p@ \(§plus 2\p(§ \@minus l\p@ } 

127 \def \®listii-[y. 

128 \leftmargin \leftmarginii 

129 \labelwidth \leftmarginii 

130 \advaiice\labelwidth by -\labelsep 

131 \topsep 4.5\p@ \@plus 2\p(§ \(§minus l\p@ 

132 \parsep 2\p@ \@plus l\p@ \@minus l\p@ 

133 \itemsep \parsep} 

134 \def \@listiii{'/. 

135 \leftmargin \leftmarginiii 

136 \labelwidth \leftmarginiii 

137 \advaiice\labelwidth by -\labelsep 

138 \topsep 2\p@ \(3plus l\p@ \@minus l\p@ 

139 \parsep \z@ 

140 \partopsep l\p@ \@plus 0\p@ \@minus l\p@ 

141 \itemsep \topsep} 

142 XdefVOlistiv-Cy. 

143 \setlength-[\leftmargin}-{\lef tmarginiv}-'/, 

144 \setlength-[\labelwidth}{\lef tmarginiv}"/, 

145 \addtolength-[\labelwidth}-{-\labelsep}-> 

146 \def \(31istv{y. 

147 \setlength-[\leftmargin}-{\lef tmarginv}-/, 

148 \setlength-[\labelwidth3-{\leftmarginv}-y, 

149 \addtolength-[\labelwidth>{-\labelsep}} 

150 \def \®listvi-[y. 

151 \setlength-[\leftmargin}-{\lef tmarginvi}-y, 

152 \setlength-[\labelwidth}-{\leftmarginvi}-y, 

153 \addtolength-[\labelwidth}-{-\labelsep}-}- 

154 \let\®listi\@listl 

155 \@listi 



1.5. Float separation parameters 
Separation on text pages. 
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156 \setlength\floatsep{12\p@ \@plus 2\p@ \Ominus 2\p@}- 

157 \setlength\textf loatsep{20\p@ \@plus 2\p@ \@minus 4\p@} 

158 \setlength\intextsep-[12\p(§ \@plus 2\p@ \@minus 2\p@}- 

159 \setlength\dblfloatsep-[12\p® \@plus 2\p® \@minus 2\p@}- 

160 \setlength\dbltextf loatsep-[20\p@ \(3plus 2\p@ \@minus 4\p(§} 

Separation on float pages 

161 \setlength\(3fptop{0\p(3 \Oplus If il} 

162 \setlength\(3fpsep{8\p(3 \(3plus 2f il} 

163 \setlength\@fpbot{0\p@ \@plus If il} 

164 \setlength\(3dblfptop-[0\p@ \@plus If il} 

165 \setlength\@dblfpsep-[8\p@ \@plus 2f il} 

166 \setlength\®dblfpbot-[0\p@ \®plus If il} 
167 

168 \endinput 
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1. Implementation 

1 \ProvidesFile{klutll.clo}[\f iledate ] 

1.1. Section size commands 

added command: \little. This between \scriptsize and \tiiiy. Allowed type 
provided values: 6/7, 7/8, 8/9, 9/10.5, 10/11.5, 11/12.5, 12/14, 14/18, 17/22, 
20/25, 25/30. 

2 \renewcommand\normalsize{yo 

3 \(§setf ontsize\normalsize\@xipt{12 . 5}°/ 

4 \abovedisplayskip 10\p@ \@plus 2\p@ \@minus5\p@ 

5 Xabovedisplayshortskip \z@ \@plus 3\p@ 

6 Xbelowdisplayshortskip 6\p@ \@plus 3\p@ \(3minus3\pS 

7 \belowdisplayskip \abovedisplayskip 

8 \let\(§listi\(§listl} 
9 \normalsize 

10 \newcommand\small{7o 

11 \@setf ontsize\small\@xpt{ll . 5}7. 

12 \abovedisplayskip 9\p@ \@plus3\p@ \(§minus4\p(§ 

13 \abovedisplayshortskip \z@ \@plus2\p@ 

14 \belowdisplayshortskip 5\p@ \@plus2\p@ \@minus2\p(§ 

15 \def \@listi{\lef tmarginXlef tmargini 

16 \topsep 4\p@ \(§plus2\p(§ \@minus2\p@ 

17 \parsep 2\p@ \@plus\p@ \(3minus\p® 

18 \itemsep Xparsep}"/ 

19 \belowdisplayskip \abovedisplayskip 

20 } 

21 \newcommand\f ootnotesize{yo 

22 \(§setf ontsize\f ootnotesize\@ixpt{10 . 5}7o 

23 \abovedisplayskip 6\p@ \@plus2\p@ \(§minus4\p@ 

24 \abovedisplayshortskip \z@ \@plus\p@ 

25 \belowdisplayshortskip 3\p@ \@plus\p@ \@minus2\p@ 

26 \def \(§listi{\lef tmarginXlef tmargini 

27 \topsep 3\p@ \(§plus\p(§ \(§minus\p(§ 

28 \parsep 2\p@ \@plus\p@ \(§miiius\p@ 

29 \itemsep \parsep}% 

30 \belowdisplayskip \abovedisplayskip 
31} 

32 \newcommand\scriptsize{\@setf ontsize\scriptsize\(§viiipt{9 . 5}} 

33 \newcommand\little{\@setf oiitsize\little\@viipt\(§viiipt} 

34 \newcommand\tiny{\@setf oiitsize\tiny\@vipt\@viipt} 

35 \newcommand\large{\@setf ontsize\large\@xiipt{14}} 

36 \newcommand\Large{\@setf oiitsize\Large\@xivpt{18}} 

37 \newcommand\LARGE{\@setfoiitsize\LARGE\(§xviipt{22}} 

38 \newcommand\huge-[\@setf oiitsize\huge\@xxpt{25}} 



39 \newcomiiiaiid\Huge-[\@setf ontsize\Huge\®xxvpt{30}} 

1.2. Various values 

Note that \hoffset and \voffset are both compensated. This makes the 
calculations below easier. 

40 \setlength\hof f set{-lin} 

41 \setlength\vof f set{-liii} 

42 \setlength\parindent {14\p<a} 

43 \setlength\headheiglit{12\p@> 

44 \setlength\headsep {12\p@} 

45 \setlength\topskip {lOXp®} 

46 \setlength\f ootskip {27.5\p@} 

47 \setlength\marginparsep{10pt} 

48 \setlength\marginparpush{5\p@} 

49 \setlength\maxdepth {.5\topskip} 

50 \setlength\@maxdept]i\maxdepth 

51 \setlength\columnsep{10pt} 

52 \setlength\columnseprule{Opt} 

53 \setlength\f boxsep{3pt} 

54 \setlength\f boxrule{.4pt} 

1.3. Textheight and TEXTWIDTH 

These are the main reason for the existence of these files. For some stupid reason, 
E^T[^ calculates textwidth out of \paperwidth. We did want to support letter 
paper, but our \textwidth is fixed, with the margins being calculated. 

Presume \textwidth and \inarginparwidth are set in the stylefile, or we're in 
trouble. The 2pc value is used to compensate for the 'dead' corners in most 
laserprinters. 

Calculations are done 'AtBeginDocument' to allow changes made in the preamble 
and later on in the stylefile. 

55 \newdimeii\id@boxheight 

56 \AtBegiiiDocumeiit{7o 

57 \setleiigth\@tempdima{\paperwidth}°/o 

58 \addtoleiigth\@tempdima{-\textwidth}7o 

59 \divide\@tempdima by 2 

60 \setleiigth\@tempdimb\marginparwidth 

61 \addtoleiigth\@tempdimb\marginparsep 

62 \addtoleiigth\@tempdimb{2pc}y. 

63 \ifdim \@tempdima <\@tempdimb 

64 \@settopoint\@tempdimb 

65 \GeiiericError{Pointsize}{Pointsize Error: Marginpars disabled}{}{You made 



66 your \string\textwidth\space (\the\textwidth) and 

67 \string\marginparwidth (\the\margiiiparwidth) too wide . \MessageBreak 

68 The allowed value for margin space: (\the\@tempdima) . Needed value: 

69 (\the\@tempdimb) . \MessageBreak 

70 This is not enough, 

71 so I will set \string\marginparwidth\space to Opt . \MessageBreak 

72 Let's hope that fixes it. 

73 }% 

74 \marginparwidth \z@ 

75 \marginparsep \z@ 

76 \fi 

77 \ifdim \®tempdima <2pc 

78 \@tempdimb=\paperwidth 

79 \advance\@tempdimb by -4pc 

80 \@settopoint\@tempdimb 

81 \GenericError{Pointsize}{Pointsize Error: Invalid sizes given}{}{You 

82 made your \string\textwidth\space (\the\textwidth) 

83 wider than the available total\MessageBreak 

84 (Which is: \the\@tempdimb) . Please press X and try again. 

85 }7. 

86 \fi 

87 \oddsidemargin \@tempdima 

88 \evensidemargin \@tempdima 

These calculations are a lot easier, \textheight should have been set already. 
This does not check for the correct placement of the identification line!! 

89 \setlength\@tempdima{\paperheight} 

90 \addtolength\@tempdima{-\f ootskip} 

91 \addtolength\@tempdima{-\headheight} 

92 \addtolength\@tempdima{-\headsep} 

93 \setlength\@tempdimb{\@tempdima} 

94 \addtolength\@tempdima{-\textheight} 

95 \divide\@tempdima by 2 

96 \ifdim \@tempdima <2pc 

97 \advance\@tempdimb by -4pc 

98 \@settopoint\@tempdimb 

99 \GenericError{Pointsize}{Pointsize Error: Invalid sizes given}{}{You 

100 made your \string\textheight\space (\the\textheight) 

101 more than the available total .\MessageBreak 

102 (Which is: \the\@tempdimb) . Please press X and try again. 

103 }7. 

104 \fi 

105 \setlength\topmargin{\@tempdima]- 

106 \setlength\id@boxheight{\@tempdima} 

107 \advance\idSboxheight by -2pc 

108 } 



109 \setlength\f ootnotesep{6 . 65\p@} 

110 \setlength{\skip\f ootins}{9\p@ \@plus 4\p@ \@minus 2\p@} 



1.4. Lists 

List default values 

111 \setlength\partopsep{2\p@ \@plus l\p(§ \(§minus iXpO} 

112 \setlength{\lef tmargini}{2em} 

113 \setlength{\lef tmarginii}{2 . 2em} 

114 \setlength{\lef tmarginiii}{l . 87em} 

115 \setlength{\lef tmarginiv}{l . 7em} 
116 \setlength{\lef tmarginv}{lem} 

117 \setlength{\lef tmarginvi}{lem} 

118 \setlength{\labelsep}{.4em} 

119 \setlength{\labelwidth}{\lef tmargini} 

120 \addtolength{\labelwidth}{-\labelsep} 

Note that lists below level 3 do nothing else then readjusting the \labelwidth. 
This results in very small labels for the inner lists. 

121 \def \@listl{y, 

122 \leftmargin \lef tmargini 

123 \topsep 9\p@ \@plus 3\p@ \@minus 5\p@ 

124 \partopsep 3\p@ XOplus l\p@ \@minus 2\p@ 

125 \itemsep 4.5\p@ \@plus 2\p@ \@minus l\p@ 

126 \parsep 4.5\p@ \@plus 2\p@ \@minus l\p@ } 

127 \def \@listii{y, 

128 \leftmargin \lef tmargini i 

129 \labelwidth \lef tmarginii 

130 \advance\labelwidth by -\labelsep 

131 \topsep 4.5\p@ \@plus 2\p@ \@minus iXp® 

132 \parsep 2\p@ \@plus l\p(§ \@minus l\p@ 

133 \itemsep \parsep} 

134 \def \@listiii{7. 

135 \leftmargin \lef tmarginiii 

136 \labelwidth \lef tmarginiii 

137 \advance\labelwidth by -\labelsep 

138 \topsep 2\p@ \@plus l\p@ \@minus l\p@ 

139 \parsep \z@ 

140 \partopsep l\p@ \@plus 0\p@ \@minus l\p@ 

141 \itemsep \topsep} 

142 \def \@listiv{7. 

143 \setlength{\lef tmargin}{\lef tmarginiv}"/ 

144 \setlength{\labelwidtli}{\lef tmarginiv}"/ 

145 \addtolength{\labelwidth}{-\labelsep}} 

146 \def \@listv{y. 



147 \setlength{\leftmargin}{\lef tmarginv}"/ 

148 \setleiigth{\labelwidth}{\lef tmarginv}"/ 

149 \addtoleiigth{\labelwidth}{-\labelsep}} 

150 \def \@listvi{7. 

151 \setlength{\leftmargin}{\lef tmarginvi}"/ 

152 \setlength{\labelwidth}{\lef tmarginvi}"/ 

153 \addtoleiigth{\labelwidth}{-\labelsep» 
154 \let\@listi\@listl 

155 XOlisti 

1.5. Float separation parameters 

Separation on text pages. 

156 \setlength\f loatsep{12\p@ \@plus 2\p@ \@minus 2\p(a} 

157 \setlength\textf loatsep{20\p@ \@plus 2\p@ \(Sminus 4\p@} 

158 \setlength\intextsep{12\p@ \@plus 2\p@ \@minus 2\p(S> 

159 \setlength\dblf loatsep{12\p(§ \@plus 2\p@ \(§minus 2\pQ} 

160 \setlength\dbltextf loatsep{20\p@ \(§plus 2\p@ \@minus 4\p(S} 

Separation on float pages 

161 \setlength\(afptop{0\pQ XOplus If il} 

162 \setlength\@fpsep{8\p@ \(§plus 2f il} 

163 \setlength\@fpbot{0\p@ \@plus If il} 

164 \setlength\@dblfptop{0\p@ \@plus Ifil} 

165 \setlength\@dblfpsep{8\p@ \@plus 2f il} 

166 \setlength\@dblfpbot{0\p@ \@plus Ifil} 
167 

168 \endinput 
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1. Implementation 

1 \ProvidesFile{klutl2.clo>[\filedate ] 

1.1. Section size commands 

added command: \little. This between \scriptsize and \tiny. Allowed type 
provided values: 6/7, 8/9, 9/10.5, 10/11.5, 11/12.5 12/13.5, 14/18, 17/22, 20/25, 
25/30. 

2 \reiiewcommaiid\normalsize{yo 

3 \(§setf ontsize\nornialsize\@xiipt{13 . 5}% 

4 \abovedisplayskip ll\p@ \@plus 2\p@ \@minus5\p@ 

5 \abovedisplayshortskip l\p@ \(§plus 3\p@ 

6 \belowdisplayshortskip 7\p@ \@plus 3\p@ \@minus3\p@ 

7 \belowdisplayskip \abovedisplayskip 

8 \let\@listi\@listl> 
9 \normalsize 

10 \iiewconimaiid\small{°/o 

11 \@setf ontsize\small\@xipt{12 . 5}y„ 

12 \abovedisplayskip 8.5\p@ \@plus3\p@ \@ininus4\p0 

13 \abovedisplayshortskip \z@ \@plus2\p@ 

14 \belowdisplayshortskip 4\p@ \@plus2\p@ \@iniiius2\p@ 

15 \def \@listi{\leftmargin\leftmargini 

16 \topsep 4\p@ \@plus2\p@ \@minus2\p@ 

17 \parsep 2\p@ \@plus\p@ \@minus\p@ 

18 \itemsep \parsep}7o 

19 \belowdisplayskip \abovedisplayskip 

20 } 

21 \newconunand\f ootnotesize{°/o 

22 \@setf ontsize\f ootnotesize\@xpt{ll . 5}% 

23 \abovedisplayskip 6\p@ \@plus2\p@ \@niinus4\p@ 

24 \abovedisplayshortskip \z@ \@plus\p@ 

25 \belowdisplayshortskip 3\p@ \@plus\p@ \@minus2\p@ 

26 \def \@listi{\leftmargin\leftmargini 

27 \topsep 3\p@ \@plus\p@ \@minus\p@ 

28 \parsep 2\p@ \@plus\p@ \@minus\p@ 

29 \itemsep \parsep}7o 

30 \belowdisplayskip \abovedisplayskip 
31} 

32 \newconimand\scriptsize{\@setf ontsize\scriptsize\@ixpt{10 . 5}} 

33 \newconunand\little{\@setf ontsize\little\@viiipt{9}} 

34 \iiewconunand\tiiiy{\@setf oiitsize\tiny\@vipt\@viipt} 



35 \newconimand\large{\@setf ontsize\large\@xivpt{18}} 

36 \newconunand\Large{\@setf ontsize\Large\@xviipt{22}} 

37 \iiewconunand\LARGE-[\@setfoiitsize\LARGE\@xxpt{25» 

38 \newcoinmand\huge{\@setf oiitsize\huge\@xxvpt{30}} 

39 \newcoinmaiid\Huge{\@setf ontsize\Huge\@xxvpt{30}} 

1.2. Various values 

Note that \hoff set and \vof f set are both compensated. This makes the calcula- 
tions below easier. 

40 \setlength\hoff set{-lin} 
41 \setlength\voff set{-lin} 

42 \setlength\parindent {14\p@} 

43 \setlength\headheight{12\p@> 

44 \setlength\headsep {12\p@} 
45 \setlength\topskip {10\p@} 
46 \setlength\f ootskip {27.5\p@} 
47 \setlength\marginparsep{10pt} 

48 \setlength\marginparpush{5\p@} 

49 \setlength\maxdepth {.5\topskip} 
50 \setlength\@maxdepth\maxdepth 

51 \setlength\coluinnsep{12pt} 

52 \setlength\coluinnseprule{Opt} 

53 \setleiigth\f boxsep{3pt} 

54 \setlength\fboxrule{.4pt} 

1.3. Textheight and textwidth 

These are the main reason for the existence of these files. For some stupid reason, 
BTgX calculates textwidth out of \paperwidth. We did want to support letter paper, 
but our \textwidth is fixed, with the margins being calculated. 

Presume \textwidth and \marginparwidth are set in the stylefile, or we're in 
trouble. The 2pc value is used to compensate for the 'dead' corners in most 
laserprinters. 

Calculations are done 'AtBeginDocument' to allow changes made in the preamble 
and later on in the stylefile. 

55 \iiewdiinen\id(§boxheight 

56 \AtBeginDocument{°/o 

57 \setlength\@tenipdima{\paperwidth}yo 

58 \addtolength\@tempdima{-\textwidth}yo 



59 \divide\@tenipdinia by 2 

60 \setlength\(§tenipdimb\marginparwidth 

61 \addtolength\@tempdinib\niarginparsep 

62 \addtolength\@tenipdinib{2pc}yo 

63 Xifdim \@tenipdinia <\@tempdimb 

64 \@settopoint\@teinpdiinb 

65 \GeiiericError{Poiiitsize}{Pointsize Error: Marginpars disabled}{}{You made 

66 your \string\textwidth\space (\the\textwidth) and 

67 \string\marginparwidth (\the\marginparwidth) too wide . \MessageBreak 

68 The allowed value for margin space: (\the\@tempdima) . Needed value: 

69 (\the\@tempdimb) .\MessageBreak 

70 This is not enough, 

71 so I will set \string\marginparwidth\space to Opt .\MessageBreak 

72 Let's hope that fixes it. 

73 }% 

74 \marginparwidth \z@ 

75 \marginparsep \z@ 

76 \fi 

77 Xifdim \@tempdima <2pc 

78 \@tempdimb=\paperwidth 

79 \advance\@tempdimb by -4pc 

80 \@settopoint\@tempdimb 

81 \GenericError{Pointsize}{Pointsize Error: Invalid sizes given}{}{You 

82 made your \string\textwidth\space (\the\textwidth) 

83 wider than the available total\MessageBreak 

84 (Which is: \the\@tempdimb) . Please press X and try again. 

85 }% 

86 \fi 

87 \oddsidemargin \@tempdima 

88 \evensidemargin \(§tempdima 

These calculations are a lot easier, \textheight should have been set already. This 
does not check for the correct placement of the identification line!! 

89 \setlength\(§tempdima{\paperheight]- 

90 \addtolength\@tempdima{-\f ootskip} 

91 \addtolength\(§tempdima{-\headheight} 

92 \addtolength\(§tempdima{-\headsep} 

93 \setlength\(§tempdimb{\(§tempdima} 

94 \addtolength\@tempdima{-\textheight} 

95 \divide\(§tempdima by 2 

96 Xifdim \@tempdima <2pc 

97 \advance\@tempdimb by -4pc 

98 \(§settopoint\@tempdimb 



99 \GenericError{Pointsize}{Pointsize Error: Invalid sizes given}{}{You 

100 made your \string\textheight\space (\the\textheight) 

101 more than the available total. \MessageBreak 

102 (Which is: \the\@tempdimb) . Please press X and try again. 

103 YL 

104 \fi 

105 \setlength\topmargin{\@tempdima} 

106 \setlength\id@boxheight{\@tempdima]- 

107 \advance\id@boxheight by -2pc 

108 } 

109 \setlength\f ootnotesep{6 . 65\p@]- 

110 \setlength{\skip\f ootins>{12\p@ \@plus 4\p(§ \@minus 2\p@> 



1.4. Lists 

List default values 

111 \setlength\partopsep{2\p@ \@plus l\p@ \@minus l\p@} 

112 \setlength{\leftmargini}{2em} 

113 \setlength{\lef tmarginii}{2 . 2em} 

114 \setlength{\lef tmarginiii}{l . 87em} 

115 \setlength{\lef tmarginiv}{l . 7em} 

116 \setlength{\leftmarginv}{lem} 
117 \setlength{\leftmarginvi}{lem} 

118 \setlength{\labelsep>{.4em} 

119 \setlength{\labelwidth}{\leftmargini} 

120 \addtolength{\labelwidth>{-\labelsep} 

Note that lists below level 3 do nothing else then readjusting the \labelwidth. This 
results in very small labels for the inner lists. 

121 \def \@listl{% 

122 \leftmargin \leftmargini 

123 \topsep ll\p@ \(§plus 3\p@ \@minus 5\p@ 

124 \partopsep 4.5\p@ \@plus l\p@ \@minus 2\p@ 

125 \itemsep 6\p@ \(§plus 2\p@ \@minus l\p@ 

126 \parsep 6\p@ \@plus 2\p@ \@minus l\p@ > 

127 \def \(§listii{yo 

128 \leftmargin \leftmarginii 

129 \labelwidth \leftmarginii 

130 \advance\labelwidth by -\labelsep 

131 \topsep 6\p@ XOplus 2\p@ \@minus l\p@ 

132 \parsep 3\p@ \@plus l\p@ \@minus l\p@ 
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133 \itemsep \parsep} 

134 \def \(§listiii{yo 

135 Meftmargin \leftmarginiii 

136 \labelwidth \leftmarginiii 

137 \advance\labelwidth by -\labelsep 

138 \topsep 2\p@ \@plus l\p@ \@minus l\p@ 

139 \parsep \z@ 

140 \partopsep l\p@ \(§plus 0\p@ \@niinus l\p@ 

141 \itemsep \topsep} 

142 \def \@listiv{7o 

143 \setlength{\leftmargin}{\leftniarginiv}yo 

144 \setlength{\labelwidth}{\leftmarginiv}7o 

145 \addtolength{\labelwidth}{-\labelsep» 

146 \def \(§listv{7o 

147 \setlength{\leftniargin}{\leftmarginv}°/o 

148 \setlength{\labelwidth}{\leftmarginv}% 

149 \addtolength{\labelwidth}{-\labelsep» 

150 \def \@listvi{% 

151 \setlength{\leftniargin}{\leftmarginvi}7o 

152 \setlength{\labelwidth}{\leftmarginvi}7o 

153 \addtolength{\labelwidth}{-\labelsep» 
154 \let\@listi\@listl 

155 XOlisti 

1.5. Float separation parameters 

Separation on text pages. 

156 \setlength\f loatsep{12\p@ \@plus 2\p@ XOminus 2\p@> 

157 \setlength\textf loatsep{24\p@ \(§plus 2\p@ \@minus 4\p@} 

158 \setlength\iiitextsep{12\p@ \@plus 2\p@ \@niinus 2\p@> 

159 \setlength\dblf loatsep{12\p@ \@plus 2\p@ \@minus 2\p@} 

160 \setlength\dbltextf loatsep{24\p(§ \@plus 2\p@ \@minus 4\p(§} 

Separation on float pages 

161 \setlength\(§fptop{0\p@ \@plus If il> 

162 \setlength\(§fpsep{10\p@ \@plus 2f il> 

163 \setlength\(§fpbot{0\p@ \@plus If il> 

164 \setlength\(§dblfptop{0\p(§ \@plus If il} 

165 \setlength\@dblfpsep{10\p@ \@plus 2f il} 

166 \setlength\(§dblfpbot{0\p@ \@plus If il} 
167 

168 \endinput 
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Qrn ~ Different Ways to Determine tfie Matter Density 
of the Universe 



Sabine Schindler (sas@astro.livjm.ac.uk) 

Astrophysics Research Institute, Liverpool John Moores University, 
Twelve Quays House, Birkenhead CH4I ILD, U.K. 



A summary of various measurements of the mean matter density in the uni- 
verse, Q.m, is presented. Results from very different kinds of methods using vari- 
ous astronomical objects - from supernovae to large-scale structure - are shown. 
04 ^ There is a remarkable preference for f2„i values around 0.3, but there are also some 

measurements that favour a higher or a smaller value. 



> 

00 
(N 

^D ' 1. Introduction 

o , 

^rn ~ the mean matter density in the universe - is one of the key 
^D ■ parameters for cosmological models. It is usually expressed as a fraction 

^ , of the critical density 

JL , o — ^"^ 

$-H ' Pcrit 

-t— > ■ 

^ ; with Pcrit = 3H^/{8TrG) = l.88h^ x W'^^g/cm^. Several years ago 

the philosophically appealing value of 0^ = 1 was favoured by most 
scientists. But this value led more and more to contradictions with 
/\ ' various other measurements, which require a lower value. 

3 . Recently, many different methods using different kinds of astro- 

nomical objects have been developed to determine 0^- In this article 
measurements of the matter density with very different methods and 
their results are summarised. It is impossible to present a complete 
compilation of all results on this topic due to the limited space. There- 
fore only a selection of methods and results are presented, whereby I 
concentrate on recent determinations of 17^- 

This article is organised as follows. In Sect. 2 the combined results 
from distant supernovae and measurements of the cosmic microwave 
background radiation are given. Sect. 3 lists 0^ values determined with 
the gravitational lensing effect. In Sects. 4 and 5 the evolution and the 
baryon fraction of galaxy clusters, respectively, are used to determine 
the matter density. The results from mass-to-light ratios are listed in 
Sect. 6. flm determinations from cosmic flows, and from correlation 
functions and power spectra are given in Sect. 7 and 8, respectively. 

© 2008 Kluwer Academic Publishers. Printed in the Netherlands. 



Sect. 9 summarises all the results obtained by the different methods. 
Throughout this article a Hubble constant of Hq = 65 km/s/Mpc is 
used. 



2. Supernovae and Cosmic Microwave Background 

Currently, the most discussed results for Q^n are derived from a combi- 
nation of supernova and Cosmic Microwave Background measurements. 
Recent measurements of the Cosmic Microwave Background Radia- 
tion (CMBR) determined the small-angle anisotropies of this radiation 
over a significant part of the sky. The angular power spectrum of these 
measurements yields values for the total density Ojot around unity. 
Two balloon experiments find the following results: Boomerang (de 
Bernardis et al. 2000) 

0.88 < Qtot < 1.12 
and MAXIMA (Hanany et al. 2000, Balbi et al. 2000) 

Distant Type la supernovae can be used as standard candles and 
hence they can be used to determine cosmological parameters. With 
the assumption of the total density Qtot = ^m + ^A = 1 - as suggested 
by the CMBR measurements - quite stringent constraints can be set 
on the matter density. Two independent groups measured supernovae 
for this purpose and found very similar results: 



and 



Qm = 0.28+°;°^ Perlmutter et al. (1999) 



^m = 0.32 ± 0.1 Riess et al. (1998). 



The main concerns about the interpretation of these data are the 
evolution of supernovae la and dimming by dust. 



3. Gravitational lensing 

There are several ways to determine ilm by the gravitational lensing 
effect. A very interesting method is the weak gravitational lensing by 
of large-scale structure ~ the cosmic shear. Four independent groups 
discovered the effect recently (Bacon et al. 2000; Kaiser et al. 2000; 



van Waerbeke et al. 2000; Wittman et al. 2000). The first values for 
Qm were given by van Waerbeke et al. (2001) 

0.2 < Qm < 0.5 for an open universe 
and 

Qm < 0.4 for a flat universe. 

Wilson et al. (2001) determined mass-to-light ratios from the gravita- 
tional shear of many faint galaxies implying a very low value for 

17m = 0.10 ± 0.02. 

Another method is arc statistics, i.e. the number of giant gravi- 
tational arcs caused by lensing of foreground objects. X-ray selected 
clusters are ideal objects for this purpose. Bartelmann et al. (1998) 
and Kaufmann &; Straumann (2000) applied this method to the cluster 
sample of the EINSTEIN Medium Sensitivity Survey (EMSS) (Gioia 
& Luppino 1994; Luppino et al. 1999). Kaufmann &: Straumann (2000) 
derive with semi-analytic methods a mean matter density between 

0.2 <nm< 0.5. 

Bartelmann et al. (1998) find from numerical simulations also a low 
value for O^. In principle also the arcs found in radio surveys can 
determine Q,m (Helbig 2000). The CLASS/ JVAS surveys already give 
some results, but up to now only relatively weak constraints can be set 
on ^m- 

A new method was suggested by Golse et al. (2001). They show 
that strong lensing in galaxy clusters with several image systems can 
constrain cosmological parameters without any further assumptions. 
When high resolution images and the redshifts of the gravitational arcs 
are available a single galaxy cluster with 3 multiple image systems can 
determine Qm with an uncertainty of about ±0.3. 



4. Cluster evolution 

For Qm = 1 a strong evolution is predicted in the number space den- 
sity of rich clusters, because in this cosmological model the growth of 
structure continues to the present day. In a low-fi universe, on the other 
hand, relatively little change in the cluster number is expected since a 
redshift of 1. Therefore much work has been done to test whether there 
is evolution or not in the cluster number density. 



Table I. Various projects evaluating the clus- 
ter X-ray luminosity function which find a 
deficit of high-redshift clusters. The acronym 
of the project (Column 2) and the significance 
of deficit of distant lunnnous clusters (Column 
3) are listed . The study by Gioia & Luppino 
(1994) is based on the EINSTEIN Medium 
Sensitivity Survey. All the others are based 
on ROSAT data. 



Gioia & Luppino (1994) 




3cr 


Nichol et al. (1999) 


SHARC 


1.7cr 


Vikhlinin et al. (2000) 




3.5(7 


Rosati et al. (2000) 


RDCS 


3a 


Gioia et al. (2001) 


NEP 


5a 



4.1. Single Clusters 

The existence of a single distant, massive cluster - MS1054-03 at a 
redshift of z=0.83 with a mass M ~ W^^Mq - is by itself a strong 
indication for a low fi^ universe (Donahue et al. 1998). This cluster 
and two more clusters were used in an analysis by Bahcall & Fan (1998), 
in which they also found a low value 






•-"•^-o.i- 



4.2. X-RAY Luminosity Function 



To put this type of analysis on a broader statistical basis the evolution 
of the cluster mass function, i.e. the evolution of the number of clusters 
of different masses, would be the ideal quantity to measure. But as it 
is not easy to determine the mass for a large number of clusters, the 
cluster luminosity function and the cluster temperature function have 
generally been studied instead. This is possible because both quantities 
- the X-ray luminosity and the temperature - correlate quite well with 
the cluster mass. 

The luminosity function of X-ray selected clusters has been mea- 
sured by several groups. In many measurements a deficit of distant 
luminous clusters (see Table 1) was found. These results point towards 
a high r^m universe, but the current results have still a large uncertainty 
and therefore they cannot exclude an fi^ = 0.3. There is one analysis 
that yields a different result although it is based on the same data from 
ROSAT: Jones et al. (2000) found no deficit of distant clusters. Hence 



they concluded that there is "no evolution" in the cluster luminosity 
function, which is an indication for a low 0,m universe. 

4.3. Temperature Function 

Several groups have investigated the temperature function of galaxy 
clusters and found discordant results. Evidence for "no evolution" was 
found by Eke et al. (1998). They determined a matter density of 

Om = 0.45 ±0.25. 
Henry (2000) also did not find any evolution and concluded 

^m = 0.49 lb 0.12 for an open universe 

^m = 0.44 ± 0.12 for a flat universe. 

Two other groups found evidence that there is evolution in the 
temperature function. Viana & Liddle (1999) derived 

nm = 0.75 ± 0.3 
and Blanchard et al. (2000) found 

^m = ^■^'^-0 22 ^^^ ^^ open universe 

Qm = 0-87!*^o'25 for a flat universe 

Maybe the sample selection must be done more carefully in order 
to find agreement. It also might be that the temperature function is 
only a weak test in the redshift range used here as it was suggested by 
Colafrancesco et al. (1997). 

4.4. Mass Function 

The evolution of the mass function has been measured directly by 
Carlberg et al. (1997a) with the CNOC (Canadian Network for Obser- 
vational Cosmology) sample. The clusters in this sample were selected 
from the EMSS. The masses were obtained from optical measurements 
of the galaxy velocity dispersion. Carlberg et al. (1997a) find a low 
value for Qm- 

Qm =0.2 ±0.1. 
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4.5. X-RAY LUMINOSITY - TEMPERATURE RELATION 

The evolution of the X-ray luminosity - temperature relation is an- 
other test for the mean matter density, because it evolves differently in 
different cosmological models. Several authors concluded that there is 
no significant detectable evolution in the relation: Mushotzky & Scharf 
(1997) for a sample out to redshift z ^ 0.4, Donahue et al. (1998) and 
Delia Ceca et al. (2000) out to z < 0.8, Schindler (1999) out to z < 1.0, 
Fabian et al. (2001) out to z ^ 1.8. From a detailed comparison of the 
ROSAT Deep Cluster Survey (Rosati et al. 1995) and the EMSS Sample 
Borgani et al. (1999) derived 



and 



Q^rn = 0.41q'2 for an open universe 



^m ~ 0.6 for a flat universe. 



5. Cluster baryon fraction 

With the assumption that the matter is accumulated indiscriminately 
in the potential wells of clusters the baryon fraction in galaxy clusters 
is a measure for the baryon fraction of the universe as a whole. The 
advantage of measuring the baryon fraction in clusters is that both 
the baryon mass and the total cluster mass can be determined reli- 
ably (Schindler 1996). For the analysis only the gas density and the 
gas temperature are required which can both be inferred from X-ray 
observations. Several groups determined gas mass fractions from X-ray 
observations in samples of nearby and distant clusters, e.g. 

- Mohr et al. (1999): fgas = 0.14 

- Ettori & Fabian (1999): fgas = 0.11 

- Arnaud & Evrard (1999): fgas = 0.12 

- Schindler (1999): fgas = 0.12 

All these determinations depend on the radius where the mass fraction 
is determined, because the gas mass fraction increases slightly with ra- 
dius. In the above mentioned analyses the mass was determined within 
a radius rsoo from the cluster centre. This radius encompasses a volume 
that has a density of 500 x the critical density of the universe Pcrit- 
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Out to this radius the X-ray profile necessary for the analysis could be 
measured reliably. 

To determine Qm, the gas mass fraction fgas must be compared to 
the baryon density in the universe fi^ ^ 0.05 determined from primor- 
dial nucleosynthesis (see e.g. Buries &: Tytler 1998a, b). The ratio of the 
baryon density and the gas mass fraction yields an upper limit for the 
matter density i^m'- 

^m < j^ = 0.3 - 0.4 

Jgas 

The baryon fraction can also be determined in a different way: 
measurements of the Sunyaev-Zel'dovich effect ~ inverse- Compton scat- 
tering of the Cosmic Microwave Background photons by the hot intra- 
cluster gas shifts the CMBR spectrum to slightly higher energies. As 
this effect is proportional to the gas density, the density profile can 
be determined directly. Only an additional measurement of the gas 
temperature is necessary from X-rays. The gas mass fraction found 

- Grego et al. (2001): fgas = 0.13 

is very similar to the X-ray results. Hence they derive also a similar 
upper limit for the matter density 

Qjn < 0.4. 

In these analyses only the mass in the intra-cluster gas was taken into 
account. Baryons in the galaxies were neglected. If they were to be 
included, the baryon fraction would increase slightly and hence ever 
more stringent constraints on ^m could be placed. 



6. Mass-to-light ratio 

The matter density in the universe ^m is defined as the ratio of the 
mean matter density pm and the critical density pcrU 

^ _ Pm M j 



Pc L Peril 

Pm can also be expressed as the mass - to -(optical) light ratio times the 
field luminosity density j. The assumption here is that mass-to-light 
ratios in galaxy clusters are representative for the whole universe. This 
is probably a good assumption because clusters draw mass and galaxy 
content from regions of about 40 Mpc in size. 



Table II. Om - values derived by several groups. Column (2) 
lists the catalogues used; MARK III and SFI are catalogues of 
galaxies, Abell is a catalogue of galaxy clusters. 



Willick & Strauss (1998) 
Susperregi (2001) 
Zaroubi et al. (1997) 
Freudling et al. (1999) 
Bridle et al. (2001) 
Sigad et al. (1998) 
Branchini et al. (2000) 



MARK III 


MARK III 


MARK III 


SFI 


SFI 


MARK III 


Abell 



^m =0.5 ±0.1 
fim =0.5 ±0.1 

0.25 < f7„ < 0.89 

i £771 r^ 1 



Carlberg et al. (1997b) inferred mass-to- light ratios from the CNOC 
sample. They could also measure directly with their data the value for 
the field luminosity density. The resulting matter density is 



i L'r, 



0.19 ±0.06. 



From a comparison of cosmological hydrodynamic simulations by 
Cen &: Ostriker (1999), and observations, Bahcall et al. (2000) also 
determined mass-to-light ratios and concluded that the matter density 



IS 



Qr 



0.16 ±0.05. 



7. Cosmic flows 



Measurements of peculiar velocities of galaxies and clusters on large 
scales can be used to determine the large-scale potential and hence the 
mass content of the universe. In linear perturbation theory there is a 
linear relation between the peculiar velocity and the gravity field. The 

only uncertainty is the proportionality factor /? = — g^ the biasing, 

which reflects that the visible matter does not exactly trace the total 
matter. Unfortunately, is factor is up to now not very well defined (see 
e.g. Strauss 1999). 

Many groups determined 0,m from these cosmic flows. Some of the 
results are summarised in Table 2 (see also Fig. 1). Although for the var- 
ious analyses the same catalogues were used very different results were 
obtained. The reason for the discrepancies is probably the uncertainty 
in the biasing parameter. 



8. Correlation functions and power spectra 

As was shown by Mo et al. (1996) the cluster correlation function can 
be used to determine ^m- Different cluster samples have been used: 
optically selected clusters (Croft et al. 1997: APM) and X-ray selected 
samples (Moscardini et al. 2000; Collins et al. 2000; Schuecker et al. 
2001: ROSAT). All analyses favour a low $1^, but no ranges for 17^ are 
given so far because the constraints are not very stringent yet. 

The power spectrum of the Lya forest was used by Croft et al. 
(1999). The authors find a matter density of 

Weinberg et al. (1999) combined galaxy clusters and measurements of 
the Lya forest. They adopted a shape parameter of the power spectrum 
r = 0.2 which is favoured by a number of studies of large-scale galaxy 
clustering. Their results for the matter density are 



and 



^m = 0-461q';^q for an open universe 



Vim = 0.34^Q'Qg for a flat universe. 



9. Summary on Q.jn 

An overview of results for ilm, obtained with the different methods is 
shown in Fig. 1. Unfortunately, it is impossible to plot all the results in 
one diagram because of the large number of publications on this topic. 
Therefore only a selection of results is shown. The diagram is simplified 
in the sense that for some methods assumptions had to be made which 
cannot be shown in such a simple figure. Some authors do not state 
error ranges, therefore for some data points errors had to be assumed. 

Some publications distinguish between open and flat models. In 
these cases the fiat models are shown as full lines and the open models 
as dashed lines. There is a systematic shift between the results for these 
two models. Therefore the region constrained e.g. by galaxy clusters is 
not a vertical bar in Om — ^a diagram but a bar slightly tilted towards 
the line defining 0.^ + f^A = 1- 

As shown in Fig. 1 most values cluster around 0.^ = 0.3. There 
is a remarkable agreement between determinations from completely 
different methods using various astronomical objects from supernovae 
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— I — I — r~ 

SNe + CMB 



1 1 1 1 p 

Perlmutter et al.'9£ 
Riess et al. '98 

v.Waerbeke et al.'Ol 
Kaufm. + Straum.'OO 
Wilson et al. '01 

Bahcall + Fan '98 
Eke et al. '98 
Henry '00 
H Viana+Liddle '99 
Carlberg et al. '97 
Borgani et al. '99 

X-rays 

Grego et al. '01 

Carlberg et al. '97 
Bahcall et al. '00 



Willick + Strauss '98 
Zaroubi et al. '97 
Freudling et al. '99 
Bridle et al. '01 
nSigud et al. '98 
-iBranchini et al. '00 



Lensine i- 



Cl. Evolution h 



Baryon fr.n 



Correl. i- 



Mass-to-Light i 1 



Cosmic Flh 



ROSAT clusters 







0.5 



1.5 



n. 



Figure 1. Summary of f2m values as derived by the different methods (selection 
only). The methods are listed on the left hand side, the references on the right hand 
side. If the authors distinguished between open and flat models, the flat models 
are shown as full lines and the open models as dashed lines. Most methods are in 
agreement with an Q.m ~ 0.3, but there are also some results that favour other 
values. 
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to the mass distribution on large scales. But there are also measure- 
ments that favour higher or lower values. It is not that a particular 
method yields systematically lower or higher values, but it seems rather 
a scatter which depends on certain assumptions made by the authors or 
simply on large uncertainties in the measurements. Therefore new and 
future observational facilities, e.g. CHANDRA, XMM and PLANCK, 
will ensure that the coming years remain exciting for cosmology. 
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